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SOIL INSBCnS IN ONTARIO 1900-1973 



In 1969, aldrin, dieldrin and h^taclilcr were banned 
frcm agricultural use in Ontario. Prior to that they had been used 
extensively for eoil insect control. At the time these insecticides 
were banned it was concluded that other insecticides were available 
to provide control of soil insects. It is now aE^aropriate to review 
the status of soil insects in Ontario to learn v*iether or not 
significant population changes have occurred because aldrin, dieldrin 
and heptachlor are no longer being used. Ihe Pesticides Advisory 
Cdnrdttee therefore, conducted a stuc^ to determine the trends in 
popiiLations of our major soil insect pests over the past years 
through a review of the literature that reports insect populations on 
a seasonal basis. Most of tlie records before 1940 have been taken 
frcm the Annual Report (Proceedings) of the Entanological Society of 
Ontario. These reports have been si;5:plemented by the Researcli Report 
of the Canada Caimittee on Pesticide Use in Agriculture, reports in 
the Journal of Eoonoidc Entcrology, the Canadian Insect Pest Fteview 
and by private comiunication with Canadian entdraologists . These 
reoords, especially the eairlier ones, are general in nature and 
tend to report insects on a ccnparative rating with other seasons. 
Ihus, trends are indicated. 

In this stu(^ the literature pertinent to Cntario was 
searched with respect to eleven categories of soil insects. In 
sore cases, e.g., cutwontis, several species of insects are grouped 
together vdiile in other instances, e.g., northern com roots^om. 



only a specific insect is considered. The following insects were 
included: 



1* Cattage maggot 

2. Onion maggot 

3. Seed-oom maggot 

4. Carrot rust fly 

5. Northern oom rootvrorm 

6. White ^i±>s 

7. Wirevrorms 

S. Flea beetles 

9. Carrot v?eevil 

10, Am^'woiin 

11, CutX"JDnns 



Vtiile the record on insect abundance was searched back 
to 1900, the period 1940 to 1973 was given greatest attention, since 
it was during this period that the new insecticides came into general 
use and also during this period that the use of aldrin, dieldrin 
and heptachlor was replaced by other soil insecticides. 



i* Soil insects are a ccntinuous problem to agriculture in Ontario. 
The nature of infestations may be cyclic and unpredictable as is 
the case with amrywonns, sore species of cutworms or the seed-corn 
maggot, or an annual prcblem as is the case with the cnicn and 
cabbage maggots. 

|» Several species of insects, e.g., carrot rust fly, cabbage maggot, 
onicn maggot, seed-corn maggot, cutwDrms, had developed resistance 
to aldrin and dieldrin prior to the banning of these coipounds in 
Ontario, in 1969. In fact, use of these materials reached a peak 
in 1961 and declined thereafter. 

3* The concentration of onicn and carrot growing in a few areas in 
Ontario has accentuated the prdblems with carrot rust fly and 
onion itaggot. 

4*1 There is no evidence that populations of the armywarm, cabbage 
maggot, carrot rust fly, carrot weevil, northem com rootororm, 
onicn maggot, or seed-corn maggot, have changed substantially 
during the past thirty years or that damage frtm these insects 
has beccrie any more severe. In tobacco the seed-corn maggot has 
been less abundant during the past 10 years than it was during 
the preceding 10 year period, 

§» There is evidence that populations of vrfiite grubs and wireworms 
have declined in recent years. 

§• There is evidence that populations of cutwoons and flea beetles 
have increased during the past few years. 

% Strong research enphasis has been placed on the problen of soil 

insect control in Ontario for the past 20 years. Tlius, effective 
insecticides have been developed and registered for use as 
replacements for the organochlorine insecticides, e.g. chlorpyrifos 
and leptophos for cutwam control and nunerous other effective 
materials such as carbofuran, fensulfothion, fonfos, phorate, 
etc. for other species of soil insects. Where there is evidence 
that sane species of soil insects are on the increase, e.g. 
cutMarms and flea beetles, active research projects are already 
underway to find mere effective methods of control. 



6 



8, In the past recrnmeindatians developed for soil insect control 
in Ontario usually had applicaticai elsevtiere in Canada. This 
is no longer the case. For example , in Ontario only erne species 
of cutvrorm is a problen in tobacco. It was controlled with short 
residual materials such as chlorpyrifos arxi leptophos. In 
CXiebec viiere 5 species of cutworms witli different life cycles 
attack tct>acoo the sliort residual materials are not persistent 
enough to control all species. 
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SPECIFIC SOIL INSECTS 

A) CAHRAGK M?VGQOT Hylemya brassicae (Bouche) 

The cabbage maggot has been reported in the Annual R^jort 
(Proceedings) of the Entonological Society of Ontario nearly every 
year since 1900. It has been a major factor in the production of all 
cole crops. Seme repoerts during this period are as follows: 
1910. L. Caesar. "These troi±>lesane pests have been about as 

abundant as usual." 
1915. Arthur Gibson. "The cabbage naggot was particularly 

destructive to cauliflowers, cabbages, turnips and radishes." 
1920. H.F. Hudson. "I do not know v^en I can recall a season when 

so much daiTiage was done to cabbage, cauliflcwer, radish and 

turnips by various root maggots." 
1930. L. Caescu:. "Less injiiry was done than in an average year." 
1937. C.R. Twijin. "Quite severe dairage fran the cabbage maggot, 

Hylemya brassicae, was reported in eastern and southern 

Ontario." 
1947. C. Graham MacNay. "Root maggots were not plentiful in Ontario." 

1957. C. Graham MacNay. "The population and damage was considerable 
in Ontario with egg laying being three and one-half tiines the 
average of the previous ten years." 

1958. C. Graham Macifey. "In Ontario spring damage to cruciferous 
transplants and to early turnips vas extensive, sane early 
turnips being ploughed under." 

1965. H.W. Goble. "Root maggots, mostly Hylemya brassicae Bouche 

on cole crops ware very abuixSant in May and June." 
1968. K.W. Goble. "The cabbage maggot, Hylemya brassicae, was a 

problem in several areas v*iere correct and adequate control 

was not applied. " 
1972. H.W. Gcble. "The cabbage maggot was a problem in several 

areas on early cabbage, cauliflower and turnips vAiere correct 

and adequate control was not applied. " 



Stitmary 

1900 to 1952, The injury frtm this iiisect en all oole crops was 
severe in years of high populatiois. Sane of these were 1915, 1920 
and 1937. There vias no very satisfactory control durijxj this period. 
In 1915, tarred felt paper discs wsre placed around transplanted cole 
crcps. By 1917, conxisive sublirate Cmercuric chlcMride) or cheese 
cloth ooverir^ over tlie plants were added as possible control measures 
with corrosive sublimate alcaig with calanel &iiercurous chloride) being 
the principal treatment up to 1952. 

1953 to 1962. The amount of danage varied during this period but 
growers had a more effective control and loss was restricted to certain 
farms. The mercury treatments were replaced by chlordane at first and 
then by aldrin, dieldrin or heptachlor. 

1963 to 1966. The aldrin-resistant strain of the catfcage maggot 
developed in several areas of Ontario and was especially noticeable 
on rutabagas. Large acreages were rendered unmarketable as ECT and 
diazinon failed to give control on rutabagas. The damage en other cole 
crops vias kept at a lew level by diazinon and azinphosroethyl. Resistance 
to control by aldrin developed several years before its use was banned. 

1967 to 1973. The growers of stan brassica continued to obtain 
satisfactory control with organophosphorous insecticides. By 1967, 
rutabaga grewars obtained control with fensulfothicn, chlorfenvinphos 
or carbofuran. 

Cooclusicn 

The cab bage maggot pqpulaticn has not increased. Crop loss 
has been and will continue to be severe witliout an adequate control 
program. 



E) ONICN MAGGOT Hylemya antigua Mgn. 

The onion maggot is an irtportant insect in Ontario. It would 
appear it nay not have been so irtportant prior to 1937, since during that 
period onion production was not concentrated in a few places. A few 
reports frcm the Annual Report (Proceedings) of the Entanological Society 
of Ontario are as follows: 

1913. Arthur Gibson. "Onion and cabbage ireggots were rather plentiful." 
1915. L. Caesar. "It is vrorth recording that in the great onion 

marshes of Kent County I could scarcely find a root maggot 

{onion maggot) v/hsn visiting the district this sunmer." 
1920. L. Caesar and W.A. Ross. "Here and there throughout the 

province this insect caused considerable loss." 
1929. L. Caesar and W.A. Ross. "Sane fields were heavily damaged but, 

in genereil, the damage wasn't severe." 
1937. C.R. TVinn. "Infestations of the onion maggot, /;. antigua Mgn. 

were about average in all provinces except Ontario vAiere a great 

increase was noted; loss in same fields vsls 50 per cent of the 

c r o p and, in a few, up to 80 per cent." 
1941. C.R. Twinn. "Local severe damage to onions by the onion maggot, 

H. antique Meig., was reported in Ontario," 
1947. C. Graham MacNay. "With the exception of Quebec, viiere damage 

was considerable, only light infestations were reported 

throughout the Doninion." 
1949. C. Greihara MacNay. "Damage to onions was severe in 1949, and 

general from the southern interior of British Columbia eastward 

to Prince Edward Island." 

1957. C. Graham MacNay. "In Ontario, dairage reinged fron noderate to 
severe vtere control materials were not applied. " The control 
fron 1949 to 1957 had been first by chlordane then aldrin. 

1958. C. Graham MaciJay. "In western Ontario the most severe outbreak 
en record developed and persisted to the end of the season. 
Losses ranged to 100 per cent in some plantings." This was the 
first of the cyclodiene-nesistant strain of the onion maggot. 

1958 The organophosjrfiorous insecticides used mostly as granular in tlie 
,Q_T seed furrow have prevented serious loss. Ihe populations varied 
fron time to time but at no time was the injury serious. 
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1900 to 1937. The onicai maggot was r^xarbed in the Annual Report of 
the Entanological Society of Cntario almost every year of this period 
shewing that it was of ccnsiderable econaiiic iirportance. There was no 
effective control diaring this period, Bethime, 1917, recoifnended a 
heavy vMtewash of lime over tlie rcws as socn as the plants started to 
^pear through the soil. In 1937 an outbreak occurred with 50 to 80 per 
cent of sane fields being destroyed. 

1940 to 1949. Infestations and damage fluctuated from year to year 
with heavy damage again in 1949. The control reocitmended dtiring this 
period was (a J lubricating oil ervuLsion over the row as a repellent or 
(b) Ccdanel seed treatment. 

1950 to 1957. Infestations fluctuated frcm farm to fann depending on 
the control used. Hcviever, viiere the recoimended control was followed, 
this insect vas well controlled. Chlordane, aMrin and heptachlor were 
used as soil treatments. 

1958. A strain of ctiion maggot resistant to control by the cyclodiene 
insecticides had developed in most onion grcRdng areas. Aldrin was the 
most widely used insecticide as a soil treatment. It was an "outbreak" 
year with very severe damage. 

1959 to 1973. The use of oirganophosphorous insecticides such as 
diazincn, ethion and VC 13 in the seed furrow followed by other 
organophosphorous insecticides as foliage i^rays prevented serious 
injury. Ihere has been no serious loss during this period. 

Conclusion 

General population levels of this insect have not increased 
in the past 20 years. The infestation is general in onion producing 
areas and protection must be provided to prevent extensive loss. 
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21 



C) 



SEED-CCa^ MftOGOT Hylemya platura (Meigen) 

The seed-oom itaggot was reported in most years of the Aimxial 



Report (Proceedings) of the Entorological Society of Ontario fron 1900 
to 1937. Hcwever, during this period it vvas seldcin reported as a niajor 
pest. This may, in part, be the result of sane crops, such as com, 
being grcwn mostly for fodder and thus was not sown so early in the spring. 
Sane reports are: 

1916. L. Caesar. "The com seed maggot nearly destroyed sane fields 

of beans in Prince Edward County." 
1920. H.F. Hudson. "This is the first time that I have seen any 

injury by this pest in western Ontario." 
1930. C.R. Twinn. "Com and beans have suffered considerable loss 

in southwestern Cr.tario fron attacks of the seed-corn maggot." 
1947. C. Graham MacNay. "Root maggots {n. cruci ferae) were not 
prevalent in Ontario." 

1952. C. Graham MacNay. "Scarcely any dairage occurred on beans in 
southwestern Ontario, v*iere infestation was the lightest ever 
recorded. " 

1953. C. Graham MacNay. "Infestation in southwestern Ontario was 
the most severe on record." 

1955. C. Graham MaciNay. "As usual in southwestern Ontario, the seed-corn 

maggot vras a serious pest in field beans and, to a lesser extent, 

on soybeans." 
1959. C. Graham MacNay. "The widespread use of seed dressings in the 

province prevented major losses in beans, com, peas and 

cucurbits." 

Seed-oom maggot caused serious damage to young tobacco 

transplants . 



1958 

to 

1961. 



1960 

to 

1973. 



The seed-oom maggot was referred to only in the 1960 and 1964 
reports and these reported minor damage. 



Sumrary 

1900 to 1929. Seed-corn maggot populations varied fron year to year but, 
in general, the damage was not severe. There was little available in a 
direct control during this period except to sow shallow in a uell prepared 
seed bed. If the plants vrere destroyed, it was reocmtiended to reseed at once. 



1930 tx> 1951. The population varied frcm yaar to year but, generally, 
was not large. There was considerable injury in 1930 and 1937. No 
specific control. 

1952 to 3955. Little injury in 1952 but damage was serious fron 1953 
to 1955. Liix3ane and aldrin seed treatment was available at this time 
but was not generally used. The damage was considerable. 

1956 to 1973. The damage was light except in a few fields, with the 
exception of tobacco (1958 to 1961) . Maggots became resistant to 
aldrin. A diazincn planting water treatment was effective. Most 
susceptible seeds such as com, beans, peas, etc., were treated with a 
seed dressing of aldrin, dieldrin or lindane with lindane being the 
principal material frcm 1968 to 1973. 

The seed-<x)m maggot has continued to be of considerable 
importanoe in establishing early crops of com, beans, peas and cucurbits 
since 1900. The loss has been greatly reduced with seed dressings and 
planting water treatanents since 1956 to the present time. 

Conclxosion 

No change in population in most situations. The populations 
in tobacco seem soneiAiat less during the past 10 years than during the 
10 years preceding. 



i| CARROT RUST FLY Psila rosae (Fadaricius) 

The carrot rust fly vas first reported in the Annual Report 
(Proceedings) of the Ehtorological Society of Ontario in 1941, although 
it had been reported in Cfttario before this. The population increased 
fran 1941 to 1947 \Aien "In Ontario, late carrots suffered major damage - 
150,000 bushels urararketable in one area cdone" (MacNay 1947). In 1948 
the Injury was less severe and varied fran farm to farm but danage vras 
extensive again in 1951 and 1952. In 1954 severe flooding of Bradford 
Marsh, the principal carrot prodxicing area, reduced the pcpilation greatly 
and heavy infestatijons did not beccme re-established until 1958. The use 
of aldrin or chlordane prevented loss except on a few farms in the 
period 1959-1964. By 1964 the aldrin-resistant strain had developed 
(Niemcz^ 1964) -"-^ 

Follcxtfing 1964 various less effective control measores were 
used with no reports of serious injury recorded for some time. lii 1969 
Agriculture Canary, under Dr. A.B. Stevensorv oamienced a new research 
program on this insect at Bradford Marsh. 

The following report is by private caimunication fran 
Dr. A.B. Stevenson, Research Station, Agriculture Canada, Vineland 
Station, Ontario, 

The per cent injury and/or population in any one plot does not 
give a reliable f ig\3re for the Marsh as the infestation varied greatly 
fran farm to farm. Injurious populations Msre probably more widespread 
in 1971 and 1972 than fran 1969 to 1970. There vjas a very large adxxlt 
emergence in the spring of 1973 yet, in general, injurious populations 
vere less frequent than in the preceding two years and population counts 
in the check plots of the research plots were dcwn. This was attributed 
to higher heat units in the sumer of 1973. The carrot rust fly is 
adapted to ocx>l temperatures. 

Sunmary 

1946. The carrot rust fly vas repcarted as causing economic loss in 
Ontario. 

1947. The carrot growers suffered major damage to the extent of 
150,000 bushels of vonnarketable carrots. 



1948. The dartyage to oaimercial crops varied fron farm to farm but 
vas less severe than in 1947. Populations in hone gardens decreased 
greatly. [Iliere was no specific control except late planting for the 
principal crcp. 

1549 to 1952. Chlordane was used on a few farms on early carrots. 
The injury fron the carrot rust fly varied during this period with 
heavy damage in 1951 and 1952. 

1953. Aldrin and chlordane I'^re reccrmended. Damage was reduced, 

1954. Flooding of the Marsh reduced the population greatly and, with 
the cyclodiene insecticides, danage was not severe for a nunter of years. 

1964. The aldr in-resistant strain had developed on seme farms. 

1965 to 1973. The loss was not severe during this period with diazincn 
used for the resistant strain in 1965 followed by other arganqfiiospharous 
insecticides, 

1969. Aldrin, chlordane and heptachlor were banned but they were 
ineffective two years before this. 

1973. Carbofuran or organophosphorous insecticide sprays were used. 

Conclusion 

This insect appears to be cyclic with no troid to greater or 
less iuportance. It seems evident that this insect would destroy a 
great deal of the carrot crop except for a satisfactory control. 



References 
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Wf NORTHERN CORN KXUVjaRM Diabiotica longicornis (Say) 

This insect is of eccnaidc inportance only in southwestern 
Ontario in an area fran York and Simooe Counties to Windsor. This is, 
however, the principal com--growing area. 

This insect develcjps cnly in fields v*»re com is planted 
follcwing com the preceding year. This may explain v*iy the northern 
corn rootworm was not reported in Ontario until 1941 v*jen the practice 
of growing oom en the same field for a nutiber of years vgas established. 
The follcwing are r^xirts frcm the Canadian (Agricultural) Insect Pest 
Reviatf, Ottawa, Ontario. 

1941. D.A. Amot. "Adults of the com rootworm, Diabiotic longicornis, 
have eaten the silks fron tips of ears in a field near Chatham, 
Ontario. The insect is present in other com fields, but little 
damage has been noted. This is the first tijne the silk-eating 
habit of this insect has been noted in the vicinity. " 

1942 Occasional mention of this insect as adults feeding on various 

1959. Pl^ts. 

1960. G.F. Manson. "Com rootarorm is an the increase in Essex County 
as a result of continuous com cropping." 

1965. C. Graham Mac^fay. "Infestation by the northern oom rootworm 
continued to increase in southwestern Ontario. Severe damage 
and lodging was evident in many fields, especially Essex and 
Kent Counties, v*iere ccnm had been planted en the same land for 
several consecutive years." 

1968. Isabel S. Creelman. "Many fields of continuous com showed severe 
injury by Diabiotica longicornis in Lambton and west Middlesex 
Counties, Ontario." 

1970 The following are reports fron the Proceedings of the 

,Q^2 Entcmological Society of Ontario (H.W. Gcble) : 

1970. "The northern oom rootworm caused sane damage in southwestern 
Ontario," 

1972. "The ncarthem oom rootworm caused damage in seme fields in 
southwestern Ontario." 

In 1956 CDT was reocrmended to control adult beetles on various 
plants. Aldrin and heptachlor were recatmended as a band treatment to 
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com at plantijig time during the years 1958 to 1964. The organopho^horous 
insecticides phorate and diazinon were added in 1965 but aldrin was the 
most widely used treatment until it was restricted in 1967. Since 1967, 
chlordane has been included in the reccrmendaticns for ocntrol along 
with several organophosphorous insecticides and since 1971, caitofuran. 

Smntary 

1900 to 1941. llTere is no report of this insect in the Annxaal Report 
(Proceedings) of the Entonological Society of Ontario or the Canadian 
Insect Pest Review. 

1942 to 1960. There is no report of root-feeding danage during this 
period although it is likely there was, as aldrin and heptachlor vcis 
recdtmended by 1958. 

1961 to 1967. There were reports of a great increase in this insect. 
Concern about the cyclodienes \';as rK)ted in 1966 and sane organcphosphorous 
insecticides were reootinended as alternatives. 

1968 to 1972. There was no report of heavy loss frati the northern com 
rootwonn. There is no report of infestations east of York County despite 
the fact that a large acreage of 'oontinucus com' is grown in that 
regicn. 

Conclusion 

Populations of the northern com rootworm have not increased 
during the past 10 years. Insecticide treatments are widely used. 



f) WHITE GWJBS Phyllophaga spp. 

The damage frcm various species has been severe at times, 
particularly in the seconcl year of their three-year cycle. The 
following are exainples of statanents recorded in the Annual Report 
(Proceedings) of the ESitcmological Society of CSitcurio. A note on 
these inportant pests appeared in 36 of these Reports betareen 1900- 
1937. Exanples quoted fran a few Reports are: 

1919. H.F. Hudson. "The vAiite grub, the iitmature form of the May 
or June beetle, is one of the most ittportant and most 
injurious of soil-infesting insects and one of the hardest 
to control." 

1945. G.H, Haranttand. "This was an •outbreak' year. "Throughout 
this infestation, damage to eirable and non-arable pasture 
and meadow vas very pronounced at many points, representing 
the loss of thousands of acres of sod." 

The Reports for 1948, 1951, 1954, and 1957 were siinilar, the 
years of the second-yBar larvae of the June beetles. Ttie situation 
changed drastically in 1960 as the following quotation from the 1960 
Report shows: 

1960. C. Graham MaciNay. "In southwestern Ontario, oCTitrcory to 
e^qpectation, vAiite gmbs were less injurious than in any 
coinresponding period of their three-year cycle for at least 
12 years." 

TtifiiTe has been no itajor "viiite grub year" in the last 16 
years. V^hite gmbs have not been destructive enough to be reported 
in the Annual R^xart (Proceedings) of the Entomological Society of 
Ontario during this period. 

Sunmary 

1900 to 1949. There was no control for vdiite grubs en agricultural 

land except rotation of crops, discing several times and other 

cultural methods. For golf greens and lavnis the reccmnendation included 

the application of from 44 pounds in one application to as high as 645 

pounds of lead arsenate per acre per season (Metcalf 1939). 
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1949 to 1957. Chlordane and lindane were used in limited areas in 
1949 followed by aldrin, chlordane, dieldrin and heptachlor. White 
grubs \iere controlled on golf greens and lawns but i;5> until 1957, 
there still was damage on pasture. 

1958 to 1967. During this period all qyclodiene in9ec±icides and 
lindane were available and recxintYended for v*iite grub oontrol except 
on pasture. There was no direct reocnmendation for pasture yet viiite 
grvib damage v»as not iitportant in I960, 1963, or 1966, years vdien damage 
was expected on xjntreated land. 

The cyclodiene, chlordane, has continued to prevent loss on 
Ictwns and turf. Since treatments were not applied, it is ncft known 
vAiy v*iite grub populations dropped to a lew level from 1960 to 1973 
on paisture land. 

Conclusion 

Populations of vAiite grubs have decreased during the past 
20 years. 
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GJ WIRIWQBMS 

Trends in wireworm pcpulaticns are indicated in tlie Annual 
Report {Proceedings) of the Entcmological Society of Ontario. 

1909. C.J.S. Bethune. "Cotplaints of injury to the roots of irany 
plants by the attack of wireworms have been received fron 
various quarters, in fact never a year goes by without much 
loss from their predaticn." 

1925. L. Caesar and W.A. Ross. "Seldan have v« received so many 
ocqplaints of wireworm injuries as this year." 

1940 C.R. Twinn, During this period wirewonns were not repcarted 

^ in the Annual Report of the Entcmological Society of Ontario 
194j» 

or ware reported as not being inportant. 

1944. C.R. Twinn. Referring to southwestern Ontario, the Report 

stated: "the worst on record for the area." 

1945 C.R. Twinn and C. Graham MacNay. Damage was reported 

^_ serious during most of this period. 
195 J. 

1955. C. Graham Maclfey. "In southwestern Ontario, wirew^rms caused 
very little damage as most susceptible crops were protected 
by chemical methods." 

Fran 1956 to 1973 there is no report of serious Injury to 
agricultural crops frcm wireworms. This is the result of effective 
chatdcal control, including soil treatment with cyclodiene insecticides 
such as aldrin, dieldrin and heptachlor up to 1967 and mainly lindane 
as a seed treatment with sane chlordane soil treatment to 1973, 

Stitmary 

1900 to 1954. Wireworms caused considerable injury to agricultural 
crops fron 1900 to 1954. There was no specific control for wirevrorms 
up to this tiire as shown by the following reference by Alan Dustan: 
"There is no specific control known for these pests, although growers 
(potato) may do much to lessen their destructiveness by proper farming 
methods." (Ritchie, Dustan 1936 ) . Wireworms were not listed in ttie 
Ontario Deparbre^nt of Agriculture protection calendars until 1954, when 
various cyclodienes were recormended. 

^Wtehie, T.F. and Alan G. Dustan. 1936. The potato in Canada. 
Dan, of Can., Dept. Agri. Pub. 483: 47-48 



20 



1554 to 1973. From 1954 to 1973 cyclodiene insecticides ccntrolled 
wirewonms either as a seed or soil treatment. There is no report of 
serious injury during this period for Ontario as shown in the 
Proceedings of the Entonological Society of Ontario and the Pesticide 
Report of the National Coimittee on Pesticide Use in Agriculture. 
Aldrln, dieldrin and heptachlar were banned in 1967 but lindane as a 
seed treatment and chlort3ane continued to give satisfactory control. 

Comclusion 

Populations have declined. 
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m EUA BEETLES 

There are large numbers of species of flea beetles. Those 
referred to here are either Phyiiotreta sfp* or Epltrix spp. With 
many of the flea beetles the inportant injury is fror\ the adults on 
the foliage. Howsver, the larvae develop in the soil feeding on the 
roots and thus are included as soil-infesting insects. It is not 
usu^ for the potato flea beetle to be iit^rtant in Ontario causing 
tuber injury. Seme years there has been considerable root damage cm 
rutabagas fixm the larvae of one of the flea beetles, probably the 
newc>r species, Phyllotreta cruci ferae. 

The follcwing are fron the Annual Report (Proceedings) of 
the EUtcmological Society of Ontario: 

1910. Arthur Gibson. '"Uie turnip flea beetle, Phyllotreta vittata, 
was noticed to be very abundant on young turnips and radishes, 
particularly the former, on May 28th." 

1916. Arthur Gibson. "In the latter half of June this insect 
{potato flea beetle) was present in noticeable nunbers." 

1928. w. A. Ross and L. Caesar. "Itiis species (turnip flea 

tieetle) destroyed fields of young turnips in a few local- 
ities, thus necessitating replanting." 

1932, L. Caesar and W. A. Ross. "Ihis flea beetle (potato flea 
beetle) was very abundant on tonvatoes, early potatoes and 
tobacoo this spring," 

1936. C. R. IVinn. Several species were reported as injurious in 
Ontario such as the potato filea beetle on potato, tcmato 
and tobacoo and the banded flea beetle an. beets, beans and 
carrots. The turnip flea beetle was not abundant. 

1945. C. R. IWinn. "Injurious nurbers of the potato flea beetle 
occurred in potato-growing areas of the Doninion fron 
Prince Edward Island to Manitoba." 

1955, C. Graham MacNay. Mr. MacNay's report for Ontario is very 
general about several species referring especially to hone 
gardens. 

1965, H. W. Qcble, "A newer species of flea beetle, Phyllotreta 
cruci ferae , vras present in extreme nuifoers in plantings of 
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rutabagas, rape and other cole crops. Flea beetle larval 
damage to roots of rutabagas rendered sore fields uimarket- 
able." 

1968. H, W. Goble. "Flea beetles, Phyllotreta spp. , caused some 
danage early in the season'." 

1973. F. L. Nfcajen. "Flea beetles (various species) were partic- 
ularly abundant this year on cole crcps, potatoes and 
tatiatoes." 

Smmiary 

Flea beetles and their damage has been reported fairly re- 
gularly in the Annual Report (Proceedings) of the Entonological Society 
of Ontario since 1900. However, the Reports do not indicate they have 
been a major prdblan in the production of agricultural crops. 
1900 to 1936. Ihe potato and turnip (striped) flea beetles were the 
tsro most injurious species. No report indicated they greatly reduced 
the crop. 
Control - Bordeaux mixture follcwad by bariua fluosilicate. 

1937 to 1964. Flea beetles of various species caused above ground 
damage. Usually the injury was not extensive although high populations 
occurred in 1936 and 1945, 

Control - Bariim fluosilicate followed by calcium arsenate and Bordeaux. 
Derris dust and other arsenicals were used nostly up to 1947 when DDT 
replaced the arsenicals. 

1965 to 1968, Root damage from the larvae of Phyllotreta cruci ferae 
vas severe in several rutabaga-growing areas, especially Uuxon Oovinty. 
The loss was ocaxsiderable. This type of root injury was present to a 
lesser extent in 1967 and 1968. 

Control - Almost ocnpletely ECTT against the adults. 

1969 to 1973. Bie rutabaga root damage lessened. The potato flea beetle 
vas extremely abundant during this period, the injury being to the foliage. 

Control - EOT on rutabagas .1n 1969; then cazbaxyl, endomilfan, azinphos- 

methyl or carbofuran. 

Concliiaicn, 

Flea beetle pcpulaticns (at least of sanne species) have 
increased in recent years. 
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I) CABROT WEEVIL Listronotus ongeonensis (LeCbnte) 

Tliere is no rqport on the carrot weevil in the Annual Report 
(Proceedings) of the Entcmological Society of Ontario fxcm 1900 to 
1956. Reports in latea: years indicate the following: In 1956, 150 
acres were damaged in Bradford Marsh and in 1957, 300 acres. In 1958 
the Report stated: "In Holland tfersh, damage to early carrots was less 
than in 1957." The Report for 1959 was: "Infestation in the Holland 
^Sarsh, Ontario, continued to spread and in 1959 losses in early 
carrots ranged as high as 70 per ceant in part of the Marsh." In 1960 
the loss was "confined to a snail area". Fran 1964 to 1969 DDT eis a 
spray was reocmnended against the carrot weevil in the Cutario Vegetable 
Protection Reoomiendations . This weevil was not mentioned in the Reports 
again until 1972 when the Report said it "increased slightly". 

The follcwing Report is by private ocnttunication from 
Dr. A.B. Stevenson, Research Station, Agriculture Canada, Vineland Station, 
Ontario. 

The carrot weevil has spread to new farms and new areas in the 
Bradford Marsh since 1970. It has increased on farms v^Tere no insecti- 
cide program was used. However, except for infestations being slightly 
more widespread, there has been little change in the general infestation 
and damage. 

Sunmary 

1900 to 1956. No report, 

1956 to 1959. The weevil caused sane loss and spread more widely in 
the carrot growing areas. Ihere was no recannended control. 

1960 to 1963. The infestations decreased in seme areas with no recon- 
meardations for control during this period. 

1964 to 1969, DCfT as a spray was reccmnended. No econanic damage 
reported. 

1970 to 1973. The carrot v.iec\'il spread more widely with an increase 
v*iere carbofuran was not used as a control. 
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Conclusixgi 

Populaticans have not increased. This is an insect wheare 
no direct control was reccnmended until 1964. Cyclodiene iiisecticides 
used on carrots for carrot rust fly control from 1949 to 1967 nay have 
effected control. Multicide sprays (parathion and diazincn) for carrot 
rust fly control used for many years also may have provided a degree of 
control. 



•J) AEtCTCRM Pseudaletia unipuncta (Haworth) 

The anr^Tflronn is more cyclic than most soil-infesting insects. 
Ihe natural control factors at times are ineffective allowing an outbreak 
year. 

Ihe follcMing are reports frcn the Annual Report (Proceedings) 
of the Entcmological Society of Ontario. 

1914, A. W. Baker. This was an "outbreak year". "The amTyvgDrro 
occurred particularly throughout the vbole Province." The 
loss on grain alone was estijnated at a quarter of a million 
dollars in Ciitario. 

1938. A. W. Baker. "Although the outbreak in 1938 vras vddespread 
throughout Ontario, there were probably not as many counties 
with moderate to heavy infestations as in 1914. On the other 
hand, the areas of severe infestation were larger and more 
numerous in 1938." 

1950. C. Graham MacNay. "Itie anniTfrorTn occurred in outbreak nuniers 
on winter vrfieat and to a lesser extent on com along the north 
shore of Lake Erie in the Leaminoton-St. Ihanas area of 
Ontario." 

1954. C. Graham f^acNay. "In Oitario thft a-^tack affected all areas 
where cereal crops are groi.'n e>x:ept the counties bordering on 
Lake Erie." This was a devasting outbreak. 

1955. C. Graham MacNay. "There was damage in a small area of south- 
western Ontario. The large outbreak nxjmbers of 1954 were 
controlled by natural factors in nearly all of the Province." 

1964. H. W. Goble. "This was an outbreak year. The acreage treated 
to control the armyworm was 38,180 by air, 36,560 by ground 
sprayers and 4,260 by poison bran bait." 

1965. H. W. Gc±)le. "There were no reports of infestation from the 
arrcf^wDnci in 1965." 

1972. H. W. Goble. "There were localized attacks of the annyworm in 
Duffer in, the Niagara Peninsula and the Ottawa Valley." 

1973. F. L. McEV\^n. "These insects were present in damaging numbers 
in a small area of Ontario." 
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Surmary 

There have been only fair years since 1900 when the armywonn 
was in devasting numbers across Ontario. These were in 1914, 1938, 1954 
and 1964, period of 24, 16 axid 10 years e^iart. Ihere has been no major 
outbreak in the last nine years. 

Control of this insect in the 1914 and 1938 outbreaks con- 
sisted of ^plying a Paris green - bran bait. In the 1954 outbreak, the 
poison hran bait vas again enployed with either Paris green or DDT as the 
toxicant. In 1964 sane bran bait was used but control consisted mainly 
of spraying with carbaryl and/or malathion. 

There were minor, localized, injurious nunfcers in 1950, four 
years before the serious 1954 outbreak; a minor localized report of 
injury in 1955, a year after the 1954 devastation; and minor scattered 
infestations in 1972 and 1973, eight and nine years after the last major 
attack. 

This makes it difficult to predict tlie next heavy infestation 
tut nothing sviggests any change fran the last 73 yeairs. There is jx) 
evidence that the population of the anrs'WDrm has changed. It is likely, 
however, that another "outbreak" will occur before long. 

Conclusion 

No change in population. An outbreak year is eo^iected 

soon. 
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KJ OnWORMS 

Cutororms will be cxDnsidered as a groip even though various 
species vaiy greatly both in ntnnber arxJ eooronic inpoirtance. 

CutWDnns are recorded as caiasing damage in varying degrees 
to cxxsps in 38 of tlie 39 Annual Reports of the Entorological Society of 
Ontario between 1900 and 1937. Sane of the Reports are as follows: 

1909. Arthur Gibson. "Cutworms were present, as usual, .iji injurious 

numbers . " 
1520. L. Caesar and W. A. Ross. "Acoordijig to reports received 

from different parts of the province (Ont. } , cutwonns were 

\isually destructive in May and June to tana toes, com and 

cabbage." 
1929. L. Caesar and W. A. Ross. "CutwDms apparently were of no 

particular inportanoe except in southwestern Ontario vrfiere 

they were nore abundant and injurious . " 
1936. c. R. IWinn "In general, hcMever, cuta.cmns were less injurious 

than in 1935, particularly in eastern Ontario." 
1950. c. Graham MacNay. "Several ^lecies, mainly the dark-sided 

cutworm, the black cutworm and Feltia sp. were present in 

outbreak nLnnbers in many areas of Ontario. 
196C-. c. Graham MacNay. "In southwestern Ontario, various species 

of cutworms, mainly the black cutworm, required oontrol 

measures to prevent serious damage in tobacco, sijgar beets, 

onicsns, and various other crops." 

1961 "^^^ dark-sided cutworm became resistant to qyclodienes in 1961 

,55, ^^ "^ present at outbreak levels until 1966. Effective 
1966. 

control measures utilizing first EOT (1967) and now chlor- 

pyrJ^os and leptophos have reduced the pc^Julation to a low 
level. 

Cutworms were not reported in the 1966 to 1968 Annual Reports, 
indicating serious damage had not taken place. In 1969, the black cut- 
worm caused considerable damage to rutabagas in Huron County'. In 1S70 
several species caused extensive damage on vegetables. 
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1971. H. W. Goble. "Cutvorm damage was not as severe as in 1970." 

1972. H. W. Gdble. 'Qit^cimi damage was, generally, not severe but 
several species cause some crop loss." 

Sunrary 

Cutworm populations and their injury has fluctuated widely. 

1900 to 1952. CutMDrm pc^julations and tlieir damage was oonsiderable in 
vAiat was terxned "outbre^ years" s\jdh as 1950. The control used daring 
this period was hand application of a bran-Paris green bait, v^ien re- 
quired. 

1953. DDT as a heavy soil treatment was reocntnended as an alter- 
native to the bran-Paris green bait. 

1954 to 1960. The bran-poison bait was reoormended but soil treatment 
with aldrin and DDT and by 1958 also heptachlor were more generally 
used. During this period cutwonns wsre well controlled. 

1961 to 1966. Resistance to control by aldrin developed in tobacco 
growing areas. DDT was reccmended as an alternative as a poison bait. 
Control was poor. Tivs black cutwDrm caused loss on rutabagas. 

1967 to 1971. Several species of svibterranean cutvronns caused damage 
on tobacco and vegetables. DDT was renoved from the reccmiendations . 
Chlorpyrifos and leptophos were used on tobacco. Carbaryl remained for 
other crops. 

1972 to 1973. Cutwonns, especially subterranean species, continued to 
be a problem. Carbaryl continued as the reccrmendation for most species 
with chlorpyrifos and l^tc^hos used on tobacco and on sotie vegetables. 

Conclusion 

Cutsrforms have been a problan in crop production, espe- 
cially on tobacco, many vegetables, oom and other crops for years. It 
WDuld appear that subterranean species have increased in importance the 
last few years. 



